Abstract: The introduction of special crossings and rail turnouts provides flexibility in the rail network as it 58 allows for vehicles to switch between various tracks, therefore maximizing the utilisation of current 59 infrastructure. Turnouts are a costly and critical feature to a rail system as they suffer adverse operational 60 loads, in comparison to a straight rail track, and thus require regular maintenance. This leads to the question negotiating a discontinuity in rail profile to not exceed 322 kN whilst operating at its maximum 170 design speed. The P 2 force is calculated using the following formula:
Where (2) (3) 
Where D is the wheel diameter (mm), Q is the maximum static wheel load (N) properties, the width of the contact patch between the wheel and rail, the width of the rail web and Table 1 .
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The elastic modulus of steel rails and crossing is defined by the initial slope of the stress- 
